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© Butter containing spread and process for preparation thereof. 

CM© The present invention relates to a butter-containing spread, and a process for the production of the said 
^^Se present invention provides an edible emulsion comprising 30-70%wt of an aqueous J« CHAR^ 

XbZed that revering the butterfat anhydrous causes the formation of flavour components wh.ch are not 
UJ present in fresh dairy butter or cream. 
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BUTTER CONTAINING SPREAD AND PROCESS FOR PREPARATION THEREOF 

spread* Pre$ent inVent ' 0n relat6S t0 3 butter " containin 9 s P read - and a process for the production of the said 

For convenience the present specification uses the term "butter-like spread" to refer to a plastic edible 
d.spers,on other than butter which exhibits butter-like properties 
5 inta Cr 0T? ^ emulsions of the oi'-''n-water type, and are well known both as starting materials and 

SE?!T meth ° dS ** Pr ° dUCti0n ° f bUtterS M s ^ s - «* methods ^ XSed fat 
ToLL * ^ H C ° nVerted by P hase " invers ^ Wo a continuous part-crystallised fat phaseTn which a 
dispersed aqueous phase .s present. With dairy cream, particularly in conventional butter making Ts has 
been accomplished by the well-established method of cooling and working a 40% wt butter-fa cream in a 

ZZnSTi 9 Partia ' Ph3Se SeParati ° n ° CCUrS With l0SS of much ° f the aqueous phase as 

buttermilk and a concentration of the fat phase as the butter mass 

«> lat , C o, bUttSr haS deSirab ' 8 mechanical Properties as regards spreadability and elasticity over a 

exuded ZZZIV'^TT™' "* mUCh "«* has con <*™ d "™ this ra ng^cTbe 
, s ^nrif h «° 30(1 W ° rk the addition of additional at ? ueous Phase to butter has produced low- 

Tz*2Z bi 9 ;s te h r ease H of Tr ng *" butter - on 1,16 ° ,ner ^ *• «**«• «£25S 

raffing blind r6dUCed ^ hardneSS ° f hi9Mat < 80% > s P reads P-P^ with the 

„ ma A ? 6 1 era ! diffiCUlty W '' th ,ow - calorie s P r e ad s and with soft, high-fat spreads is that the spreads are 

Analysis of the preferences reveals whether or not the spreads exhibit a significant butter liSeS mSS 

is^^jsr* * ose with - improvement in ~ r S p- d ~:i e 

yield^a h o a oduS e fnf SiT*" ** ° f b ° th ' 0W Ca,0rie ** reduced fa * which 

JSU^^T* 6 ° r9an0,ePtiC PreferenCe SC ° reS ^ SUCh th3t *' ^ uct is "Of signify 

^^z^^r^z^z hi9h fat - phase content is — - 

an £££^^ provides an edible emulsion comprising 30-70%wt of 

defined herein s , vS^olf f-^to 1oT P " SeS ^ wet - COncentrated and *V "utterfa. as 

mentrSo^ 3 «"~ * " * a " — • emu,sion as 

the r»lT a *Z™™r trated ^ ^ bUt,9rfat 3 W8i9ht r3ti ° " 1:10 * ™> °P«- a '"V '"eluding in 

^^J^^zss^s^ Mat — — from - 

embScVLfnte^nni ^V"* 8 "* s P ecifi cation. the term wet-concentrated butterfat is intended to 
™ ° *7 phase ratio has been increased over that found in natural dairy cream (around 40% fatt The 

LlSn ° Ur " nd ° ther ^'^c properties of the products according to the present 
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certain technical and microbiological difficulties and in the absence of a certain supply of fresh dairy cream 
the use of butter is preferred. 

Typically, the wet-concentrated butter-fat has a butterfat triglyceride content of at least 60%wt. In some 
embodiments of the invention such concentrates comprise a concentrated cream comprising between 60 
and 70% wt fat. Such a cream can be obtained by the separation of a lactose-rich fraction from milk or 
cream. Such as by concentration of milk in a cream separator by known methods. The skim-milk which can 
be put to a variety of uses. If a cream with a butter-fat content of over 70% is employed the high viscosity 
of the cream makes it somewhat difficult to handle, however it has been determined that creams can be 
concentrated in a cream separator to well above 90% fat. Should facilities for cream concentration be 
unavailable, concentrated cream is available in the marketplace. In other embodiments of the present 
invention the wet-concentrated butterfat comprises butter or mixtures of butter and cream. Butter has a fat 
content of around 80% and can be handled with greater ease than concentrated creams. Butter can be 
obtained by conventional churning of a 40% fat cream as described in the preamble. 

For the purposes of the present specification the term dry-butterfat is intended to embrace butter-fats 
is which have been rendered anhydrous at some time during the concentration process. The dry butterfat 
component contributes a different set of flavour components to the product. It is believed that rendering the 
butterfat anhydrous causes the formation of flavour components which are not present in fresh dairy butter 
or cream. 

Whereas the dry butterfat component may have the same fatty acid content as whole butterfat it is 
20 preferable that the dry butterfat component comprises a fraction of butterfat, preferably an olein fraction of 
butterfat. 

The use of butter olein softens the eventual product. While this is not strictly necessary in the formation 
of the low or reduced fat spreads according to the present invention it is preferable that the fat phase 
viscosity should be lowered towards the viscosity of the water-phase. 

25 Additionally, by use of a butter olein it is possible to ensure that a major part of the flavour components 
naturally present in butter are present in the product, as these flavour components are preferentially 
recovered in the olein rather that the stearin upon fractionation of butterfat. 

Preferably the olein fraction is one^ having a melting point less than 20 *C, more preferably less than 
15* C and most preferably less than 10* C. 

30 Butter olein may be fractionated from butter-fat by any suitable method, many of which are given in the 
available literature. As with the cream, should facilities for the preparation of butter and extraction of the 
olein be unavailable, both of these commodities are available, in the marketplace. 

In addition to the flavour aspect of the butter olein, we have determined that the use of such a low- 
melting fat enables the amount of thickener to be reduced. It is believed that products have particularly 

35 favorable mouthfeel when the viscosity of the aqueous phase approximates to that of the fat phase. Thus, 
by using a lower-melting fat phase it is possible to match the viscosity of the water phase to that of the fat 
phase in the water phase in the presence of a lesser amount of thickener. This is important in the presence 
of thickeners such as gelatine which may have, or with time, develop an off-taste at higher concentrations. 
Preferred emulsions according to the present invention comprise 30-50%wt fatty phase and 70-50% 

40 aqueous phase. More preferably, these emulsions comprise butterfat. butter olein and a non-dairy aqueous 
phase. 

The method for preparation of these emulsions comprises the steps of; 

a) admixing butter, butter olein and a non-dairy aqueous phase to form a premix, and, 

b) working the pre-mix under conditions of sufficiently high shear that a stable edible water in oil 
45 emulsion with the essentially the same composition as the premix results. 

Introducing into the pre-mix a quantity of non-dairy aqueous phase not only enables the final fat content 
of the spread to be reduced, but also enables the final inorganic salt content of the product, final pH and the 
final lactose content of the product to be controlled. In preferred embodiments of the invention the final pH 
is less than 5.5 and the final lactose content is below 2%. The aqueous phase of the final product is subject 
so to significant variation and may comprise thickeners and/or emulsifiers. 

It should be noted that in this specification the term "non-dairy", when used to describe the added 
aqueous phase, refers generally to those water phases having a relatively low content of lactose. The 
presence of other dairy substances in the water phase, such as caseinate, is optional. The presence of 
thickeners or gelling agents in the water phase is particularly preferred where the fat phase content is less 
55 than 65% of the eventual product, suitable thickeners and gelling agents include gelatine, locust bean gum, 
guar gum, xanthan gum. milk proteins, alginates, carrageenans, pectins and the like. 

The proportion of concentrated dairy cream, butter-olein and added aqueous phase present in the pre- 
mix are capable of considerable variation at a fixed fat level. It has been known for many years that the 
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consistency of traditional dairy butter varies throughout the year and that this follows dietary and seasonal 
variations in the tri-glyceride content of dairy cream. It is however possible to overcome the effect of these 
variations on product properties by selecting the ratio of cream to butter olein and/or the type of butter olein 
used, so as to obtain an "N-line" within a predetermined range, 
s While this N-line may be achieved merely by the use of dairy ingredients as defined above, it is 
believed possible to add minor proportions of vegetable oil either to fine tune the N-line or to replace a 
portion of the expensive butterfat. Excellent product properties were obtained when the N-values fell within 
the range N10:- 30-45, N20:- 5-15. N30:- 0-5. 

Before cooling and working, emulsiflers. colouring agents and flavours may be added to the premix It 
w has been determined that these are optional at high fat levels as the dairy cream and/or the butter olein 
contain enough natural emulsifiers and flavours to give a good product without the need for these 
components to be introduced as additives, and the colour of the product is acceptable. At moderate fat 
levels, around 60% fat on product) the contribution of the butter olein to flavour is still marked, but at lower 
fat levels (approaching 40%) addition of flavour becomes desirable. Where emulsifiers and colouring agents 
'5 are added it has been found convenient to add these to the butter olein used in the preparation of the 
premix. 

In the preffered embodiments of the present invention care should be taken that the pre-mix entering 
the phase inversion stage of the process has not at any time been subjected to conditions of prolonged 

? iT'J !f 33 mUCh ° f the C ° 0,in9, 3nd P referab| V a ». is done in static heat exchangers, the olein 
and whole butterfat or cream globules present in the pre-mix have not been combined to yield a uniform 
distribution of triglyceride types over the droplets present. It is believed that the presence of droplets of 
olein in the process flow at this stage facilitates the phase inversion step. It is also observed that, especially 
L^L Cre ,T inh ° m °9 eneitv in ^ distribution of differing tri-glyceride types between the original 
droplets of the cream has not been markedly effected by the process. 

~J!L Z n .K 0ned . al \ 0 y e C00 ! n9 ° f the pre " mix is P referab| y carri ed out in a apparatus which does not 
expose the ttiroughput to conditions of prolonged moderate or high shear. However, it may prove necessary 
to expose the premix to a sufficient shear to maintain an emulsion structure, as the pre-mix is in a meta- 

nSrated y Slf te " f " T** *" Wh8re the iS prepared in a ma ""^ - 

illustrated below by way of example. 

It is preferable to operate the method of the invention as a semi-continuous process, wherein the pre- 
mix is prepared batchw.se and product is prepared continuously from the contents of several pre-mix tanks 

the premix followed by inversion in a so-called "C-unit" to form a product. The absence of scraped surface 
S™^ 9erS h P rocessi "9 apparatus greatly simplifies the plant required, as it is no-longer 
necessary to provide a supply of liquid ammonia to cool these units 

spreX^u'ctS Lea 3 ' 50 P ° SSib ' e * P " P ~ * «" ^ inventi0 " °" — aI 

wJlf mf![ If *f ' nvenUon ma V be furthei ' understood, the following, non-limiting, example is given by 
way of illustration of the process and the products obtained thereby. The example refers to the accompany- 
mg figure, which is a schematic representation of a process line by means of which the present invention 
may ue applied. 

turn feL?™^!T iSeS St ° rage t3nk 0) ' SUPP ' ying 400/0 dairy Cream to heat-exchanger (2). which in 

hi c / a m ! craam j° u cream -separat.-ng centrifuge (3). During centrifugation. an aqueous fraction of 

£ Zl ! ♦ a " d f th t retentat8 concentrated * a « P"ase content of 50-70%. After concentration 

ZL^T h ^ I 0 ,! iUrthe{ - ta *« c »«B* W- in which it is Pasteurised before being fed to storage 

c" m withaTo'ro? a" Jntft ° X *T * Sn ° U ' d b * "° ted tnat Concenfrated ^ 

cream witn a 50-70% fat content is available in the marketplace. 

suiJSt^'u fr ° m the J"! P , ara ! 0n ° f * e concentrated dairy cream, a butter olein fraction is prepared. 

T tne prese . nt embodiment of the invention a butter oiein fraction obtained by 
Z^TT 7 m temperature of 15 C was em P'°yed. As with the concentrated dairy cream, such 
22lirSS?h"» : arke l P,aCe - A wateHn -° il P romo «"9 monoglyceride emulsifier and the colour 
were dispersed in the butter olein after heating the butter olein to temperature of 60 *C. The resulting butter 
olein containing mix is held in storage tank (14). 

.rn.lT t3nkS (5> f nd (14) . the C ° ntentS are discharged into the pre-mix tank (6). again held at 60'c. The 
*7p^mix a tanr ™ M * ^"'^ com P° nents wera a*™ to the contents ol 

bv dlTniS^r P . rodUCti0 " of me above P re - mix - a waterphase was prepared in water-phase tank 7. 
by dissolving salt, potassium sorbate and gelatine in water at a temperature of 60 'C. A high quality too* 
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grade gelatine was employed ex. Extracto Sweden. # 

The above-mentioned waterphase was discharged into the pre-m.x tank and admixed with the pre-m.x 
prepared according to the preceding steps. The pH of the contents of the pre-mix tank was adjusted to pH 

5.01 with lactic acid. 

The final composition of the contents of the pre-mix tank (6) was; 



55% Cream 


43.6% 




Butter Olein 


16.6% 




Monoglyceride 


0.1% 


{emulsifier} i 


Colour 


0.04% 




Gelatine 


2.5% 


{thickener} 


Salt 


0.2% 


{preservative/taste} 


K-sorbate 


0.1% 


{preservative} 


Lactic acid 


to pH 5.0 




Water 


to 100% 





From the premix tank (6), the premix is pumped into a chiller (8), where it is cooled to an outlet 

temperature of 13* C. , ^ , A#rf0i v a nH 

The premix emerging from the chiller (8) is fed to a C-unit (9) with an outlet temperature of 21 C and 

thereafter to an A-unit (10) with an outlet temperature of 14 C, at which temperature it is packed. 

In order to accommodate break-downs in the packaging apparatus (11). a rework line (12) enabled 

selective recirculation of the inverted emulsion through a further heat-exchanger (13) to the premix tank (6). 
Typical hardness values for the product were obtained according to the method of Haignton et at 

(J.A.O.C.S 36. 1959. p345) as C-values at the indicated temperatures; 

5 Celsius 1500-2000 

10 Celsius 950-1300 

15 Celsius 350-450 

20 Celsius 80-1 50 

Typical N-values for the fat phase used in this example are N10:- 39.6. N15:- 21.0. N20:- 8.5, N25> 3.8. 
N30:-0.7 and N35:- 0.0. 



Claims 

1) Edible oil-and-water emulsion comprising 30-70% wt of an aqueous phase CHARACTERISED IN 
THAT it comprises both wet-concentrated and dry butterfat as defined herein. 

2) Emulsion as claimed in claim 1. wherein the wet-concentrated butterfat component comprises at 
least 40%wt whole butterfat triglycerides. . 

3) Emulsion as claimed in claim 2. wherein the wet-concentrated butterfat component comprises dairy 

bUtt 4) Emulsion as claimed in claim 2. wherein the wet-concentrated butterfat comprises cream having a fat 
content in excess of 40%wt. 

5) Emulsion as claimed in claim 1 wherein the dry butterfat comprises a fraction of butterfat. 

6) Emulsion as claimed in claim 5 wherein the dry butterfat comprises an olein fraction of butterfat. 

7) Emulsion as claimed in claim 6 wherein the olein fraction has a melting point of less than 20 C. 

8) Emulsion as claimed in claim 1 further comprising a gelling or thickening agent. 

9) Emulsion as claimed in claim 8 wherein the gelling or thickening agent is selected from the group 
comprising, milk-protein, gelatine, locust bean gum. guar gum. xanthan gum. alginates, carrageenans. 
pectins, and combinations of one or more of the same. 

10) Emulsion as claimed in any one of claims 1-9 further comprising a non-milk fat. 

11) Emulsion as claimed in any one of claims 1-10 comprising 30-50% wt fatty phase and 70-50% 
aqueous phase. 

12) Process for the preparation of an edible emulsion according to claim 1 which comprises the steps 

° f ' a) admixing wet-concentrated and dry butterfat in a weight ratio of 1:10 to 10:1. optionally including in 
the mixture a thickener, and, 
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b) working the product of step (a) under conditions of sufficiently high shear that a stable edible water 
in oil emulsion with essentially, the same composition as the product of step (a) results. 
13) Process according to claim 12 which comprises the steps of; 

a) admixing dairy cream, butter olein and a non-dairy aqueous phase to form a premix. and 

b) working the pre-mix under conditions of sufficiently high shear that a stable edible water in oil 
emulsion with the essentially the same composition as the premix results. 
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© The present invention relates to a butter-contain- 
ing spread, and a process for the production of the 
said spread. 

The present invention provides an edible emul- 
sion comprising 30-70%wt of an aqueous phase 
CHARACTERISED IN THAT it comprises both wet- 
concentrated and dry butterfat in a weight ratio of 
1:10 to 10:1. It is believed that one advantage of 
using both wet and dry butterfat components stems 
from the difference in the organoleptic properties of 
these two components. The term wet-concentrated 
butterfat is intended to embrace within its scope 
both concentrated cream, having a fat content in 
excess of 40%wt and butter. Dry-butterfat is in- 



tended to embrace butter-fats which have been ren- 
dered anhydrous at some time during the concentra- 
tion process. The dry butterfat component contri- 
butes a different set of flavour components to the 
product. It is believed that rendering the butterfat 
anhydrous causes the formation of flavour compo- 
nents which are not present in fresh dairy butter or 
cream. 
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